A few other pictures were shown of that part of an estate bordering on a river. All precautions were taken by clearing weeds and application of larvicides to the river by the estate, but the other side of the river was uncultivated and land uncared for, and there the mosquito found an undisturbed breeding ground.] Sir JAMES ROBERTS (I.M.S., retd.) suggested that in order to rid a bungalow or dwelling of mosquitoes, it was necessary to take advantage of the habit that mosquitoes had of leaving their shelter of the daytime to dance and sport in the light after sunset in the gardens or neighbourhood of dwellings. At sunset the doors and windows of a bungalow should be thrown open to allow the exit of the mosquitoes, and no lights should be permitted in the house until after dark, when the gauze doors and windows were again shut. If this was done for three nights in succession a bungalow could be practically rid of mosquitoes. On moonlit evenings the exit of mosquitoes was still further accelerated. He did not advocate any measure of chemical fumigation, as it was necessary to create very pungent fumes in order to destroy the mosquitoes and ensure that none escaped.
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Stippling of the Red Cells in Malaria.
STIPPLING of the red cells in malaria was first noted by Schiiffner (1899) in benign tertian malaria associated with anemia and enlargement of the infected cell. Immediately after the entrance of a trophozoite into a red corpuscle no change is seen, but five or six hours later the infected cell enlarges, and if appropriately stained is seen to be stippled over with fine granules, which are coloured pink with Leishman's, Giemsa's, or any of the other Romanowsky stains. Tt is usually a very simple matter to demonstrate this stippling in freshly prepared blood-films, but if these are taken and stored unstained for some time, it may be difficult, if not quite impossible, to demonstrate them by any known staining method, in spite of the fact that the parasites themselves may show up quite clearly. Stephens and Christophers (1900) found coarse stippling in the red cells in malignant tertian malaria, and Maurer (1902) further amplified the description, and gave at the same time a coloured plate which demonstrated the stippling in a most graphic manner. Maurer's coloured picture shows a peculiar altered staining reaction of the infected cells not seen in normal non-infected ones, and it illustrates the peculiar sharp outline of the infected cells. The stippling as seen by Maurer is different in some respects from that described by Stephens and Christophers. These latter observers described the stippling as coarse dots or clefts situated especially around the parasite. They did not mention any alteration in the staining reaction of the corpuscle itself. On the other hand, the characteristic of Maurer's figures was the appearance of small red circles with a clear centre, but solid coccoid bodies also occurred. Moreover, in Maurer's figures there was a very distinct altered staining reaction of the corpuscle. Meyer and Rieder (1907) depicted oval or coccoid-like stippling often vacuolated, as first described by Maurer. Sinton (1922) , in describing Plasmodium tenue, noted that the malignant stippling occurred in coccoid form, and also drew attention to the fact that this appeared in red cells only when the parasites measured 3 microns to 3X5 microns in diameter. Gailliard, Cavadias and Brumpt have depicted Stephens' and Christophers' dots as small rings with a clear centre. Argutinsky (1902) has figured similar stippling in the red cells surrounding crescents. As far as I am aware, this is the only instance in which malignant stippling has been figured in relation to crescents, and is therefore of especial interest. Balfour and Wenyon (1914) gave a coloured picture of stippling of the red cell with coccoid and annular forms. As regards textbooks, most of them mention the fact that coarse stippling may be seen in the red cells in malignant tertian mal;iria, but many of them fail to picture them. They are shown in Wenyon's book (1926) in colour, and in Brumpt's work in black and white.
-As regards my own personal experience of stippling in malignant tertian, I have to admit that I never managed to demonstrate it clearly until I visited Rhodesia in 1922. The few slides shown to me before that time always failed to impress me, as in some cases the stippling looked more like deposit of stain than anything else. Before 1922 I must have stained thousands of slides without the slightest measure of success as regards these dots, and my astonishment at seeing the stippling so easily and so clearlv demonstrated in malignant tertain malaria in Rhodesia was very great indeed.
In my Rhodesian cases the marked feature of the staining reaction of the red cells infected with large rings, was the altered coloration, which showed that some definite chemical change had taken place in the composition of the corpuscle. The sharp outline of the red cell was also a marked feature. The stippling corresponded with that of Maurer, in that it was coccoid, or coccoid with a clear unstained centre. It is interesting to compare the figures of Maurer with my own of 1924. The similarity in the corpuscular ohanges and stippling is striking. Wenyon's figures show definite altered staining reaction of the corpuscle, but, in those of Thomson and Woodcock (in Byam and Archibald's text-book), the corpuscle shows no altered staining reaction. Sinton (1927) has drawn attention once more to the old suggestion that blackwater fever might be due to a special form (variety or species) of Plasmodium falciparum, and he thought that this was worthy of further consideration. He pointed out that Stephens' and Christophers' dots were very rarely seen in the Punjab, but were common in the Central Provinces in infections with Plasmodium tenue. He emphasized the fact that the stippling which he saw in India associated with this latter parasite was similar to that described and figured by myself in Rhodesia in blackwater fever cases. Leishman (1904 and 1908) stated that Stephens' and Christophers' dots were seldom seen, and suggested that there might be two forms of malignant tertian parasites. This stippling in malignant tertian malaria is therefore so infrequent that one feels inclined to ask why it should be of such rare occurrence. Is it due to " freak" staining, or to some special staining technique, or is it found only at some definite stage in the life of the trophozoite ? Again, could it be the result of infection with a special variety or species of the malignant tertian parasite? In Rhodesia I found that no stippling appeared in corpuscles infected with small young rings, but, eighteen to twenty-four hours later, when the rings had grown considerably, malignant stippling could be demonstrated, as well as altered staining reaction of the corpuscle, by allowing the Leishman's stain to act for a long time. No special technique was used. Sinton noted that the stippling of the red cell made its first appearance in Plasmodium tenue when the rings were 3 microns to 3-5 microns in diameter. Billet (1906) and Chatton (1917) also noted that the stippling only occurred when the trophozoites were large.
Stippling, which was similar to that seen in benign tertian (Schuiffner's dots), has been described in quartan malaria. The main instances were those of Ziemann The staining of Stephens' and Christophers' dots is as follows :-With Leishman's stain or Giemsa's stain in fresh blood-films, which contain large rings, the dots may be successfully demonstrated, but the results are inconstant. Slight variations in the acidity or the alkalinity of the stain would appear to be an important factor.
Maurer (1902) fixed his films in alcohol and ether, equal parts, allowed the films to dry in air and then carefully passed them tbrough a flame. The staining solution was a 1 per cent. aqueous solution of methylene blue, to which was added 0'5 per cent. of "soda," or better, 0 1 per cent. potassium hydroxide. A 1 to 2 per. cent. ammonia is better than the soda, but Maurer recommended, as best of all, the caustic potash. This is allowed to mature for four to six weeks. He prepared a solution of Grubler's eosin in distilled water (1 in 1,000). When about to stain he mixed 10 drops of the methylene-blue solution with 25 c.c. spring water and 15 drops of the eosin solution with 25 c.c. of spring water. The eosin solution is added to the methylene-blue solution. The preparation was dipped into this mixture and stirred for five minutes, after which it was diluted with water and the slide removed. The film is, as a rule, a dark blue, but this can be modified by immersing in distilled water. By this method Maurer claimed that the malignant stippling could be demonstrated in five minutes. The proportion of methylene blue to eosin should be varied according to the strength of the methylene bOlue.
Billet (1906) stated that it was necessary to reinforce the Giemsa's stain with "bleu carbonate," which is prepared in the following manner: Methylene blue 1 grm., sodium carbonate 0 * 30 grm., distilled water 100 c.c. Heat in a water bath at 50 C. for three hours. The film is fixed in alcohol, and 10 c.c. of Giemsa's solution are prepared (one drop to 1 c.c.). Add two or three drops of the carbonate blue to each 10 c.c. of Giemsa. Billet claimed that perfeet results were obtained in from ten to fifteen minutes.
Chatton (1917) stated that the stippling of red cells in malignant tertian was due to the impression of fine pseudopodia on the surface of the cell. His staining technique was as follows: Fix, without drying, for three seconds in osmic acid vapour and stain in Giemsa's solution for half an hour.
To sum up, therefore, it may be said that, while it is possible to demonstrate such stippling and altered staining reaction in a certain proportion of red bloodcorpuscles infected with the large asexual rings, it is a much commoner experience to find these two features absent, even when the remainder of the film, parasites and corpuscles, is satisfactorily stained. Quite recently in a large class composed of over seventy medical men at the London School of Hygiene and Tropical Medicine a batch of blood-films containing the large ring forms of the malignant tertian parasite were stained with Leishman's stain, and, despite the fact that the stain and distilled water came from the same source, only three specimens were produced which showed stippling and altered staining of the infected cells. This is difficult to explain.
A short time ago I heard in a private communication from Rhodesia that by using Leishman's and Giemsa's stains it has not been possible up to the present to show either the stippling or altered corpuscular reaction in malignant tertian malaria; this obviously must be due to some little difference in the staining technique. Dr. Scott Macfie informs me that they were able to demonstrate regularly Stephens' and Christophers' dots in malignant tertian malaria on the West Coast of Africa.
The observations of Maurer and of Billet suggest that the stain should be rendered slightly alkaline and the varied results in using ordinary technique may well be due to slight variations in the acidity or alkalinity of the distilled water.
Until this staining reaction is properly understood it will be impossible to determine definitely whether or not there are two varieties of the malignant tertian parasite, one of which causes stippling of the red cell while the other does not. (1912) successfully inoculated Papio anabis with another species, Plasmodium inui. In May, 1922, a young baboon (Papio sphinx) judged to be about six months old, came under my observation at Accra in the Gold Coast, West Africa. The animal was seriously ill, and a blood-examination revealed the presence of a heavy infection with malaria parasites. After the first day the rectal temperature of the baboon was taken daily at 9 a.m. and 4 p.m., and showed an irregular but considerable degree of fever which subsided in the course of a few days (see Chart). Synchronously with the subsidence of the fever the parasites, which had been at first very numerous, became more scanty. They did not, however, disappear entirely, but persisted in small and somewhat irregular numbers during the five months the animal remained under observation: a state of toleration, in fact, appeared to be established. In this connexion it should be recalled that Seidelin and Connal found in both the baboons examined by them a very scanty infection, mainly of gametocytes, so that it would seem likely that infection of this species of monkey is common and liable to persist in a state of tolerance in much the same way as Plasmodiurm falciparum persists in the blood of the natives of West Africa.
